-. 48, NO. 4] in the old Portuguese original, but incomprehensible at that. I consulted several authorities. None of the persons consulted, like myself, can make out the minor d½lails (and only these) from the description in the old text." As far as we know this is the only translation of this difficult text in English and we are glad to take this opportunity to place it before the readers of the JouRsx•. for consideration and study. Nothing can be attained in astrology and cosmography without taking for granted the existing knowledge of the subjects. And if we decide to question these fundamentals right from their origins, we would be led to the use of instruments. Therefore, if we wish to know the altitude of the pole, on land and sea, whenever the Sun is visible, we have to fall back on these. For this purpose, I see no better implements that can be taken on board and employed for all altitudes of the pole than the needle, which represents the horizon everywhere, and the astrolabe and
globe which represent the universe and the ephemerides of the Sun's declination, common to all altitud&s. Taking these things as a basis, together with a mathematical demonstration, I shall describe two methods whereby the altitude of the pole is obtainable, the first one taking for granted that the needle points directly to the pole without swaying either to the northeast or the northwest. The second, however, out at sea, has to allow for such a swing, and, if not, we shall not know the meridian, and by those means which I shall explain, we shall find how much it declines to the northeast or the northwest and by how many degrees it departs from the true meridian. To account for all this we take a circular plate of some solid material of appropriate thickness which weathering will not alter; it may be of brass of good quality as that of the astrolabe and just as plane and smooth, although thicker'; we shall graduate the circle into 360 parts and divide it into quarters by inscribing the diameters; in the center we shall place a style perpendicular to the dial-plate, to show in which of the sections the shadows will fall; and in any one of the semi-diameters, at a point equally distant from the center and circumference we shall mark a small circle which we can hollow out just enough to correspond to a similar hole made underneath the plate, where a pointer can be made to move freely like the hands of the ordinary clock, and in the same way we shall make a small circle finished with a mirror on top; but here the needle will be longer and more sensitive, and under the same will run the line which corresponds to the diameter of the large graduated circle over which it must extend without any discrepancy; and as we shall be obliged to direct the needle exactly over that line, to assist the operation we shall paint two black dots on the walls of the needle-case in line with its diameter, so that once the needle is placed in line with the dots, we shall be sure that it coincides with the diameters of the small and large circles. At the back of this plate, facing the center, we shall lodge in the socket hole a strong, heavy, turned rod; in placing the plate on its gimbals together with the needle-case, it must be firm owing to the weight, and strictly level; the gimbals should be turned, and with double axles working freely; if despite this carefulness we find that the plate is not level, xve should add to its underside the weight necessary to level it perfectly, otherwise the instrument is of no use. If, however, it seems better to suspend the plate in some way to get it leveled, it does not matter; the instrument made for His Highness the Marfil, with turned gimbals and double axles, was so perfect that nothing was wrong with it, and yet its diameter was one palm long. Moreover, we should have a globe perfectly round and large enough for the degrees to be seen clearly, the larger the better. It is unnecessary to have graduated on it more than one great circle which will represent the horizon, and another to represent the meridian, their axis being in the poles of the horizon; it should have a brass meridian, within which the globe will turn on the poles of the horizon. And considering that these instruments are to be employed to locate the Sun on this globe, referred to our zenith as it appears in the sky, at the time we wish to measure the altitude of the pole, we shall perform this in the following manner' We shall place the needle-instrument out in the Sun and turn it around until the needle coincides with its diameter, noting how many degrees the shadow is displaced from the midday line; with the astrolabe we shall find the altitude of the Sun above the horizon. We shall then take the globe which it is not necessary to expose to the Sun, and count on the horizon, starting with its intersection with the meridian, the number of degrees of the shadow; and move the.globe until we place the meridian over the number of degrees of the shadow. \Ve shall reckon the degrees of the Sun's altitude as g•ven by the astrolabe, marking a point at the end of the count which point will represent the Sun, and in this way it will be referred to our zenith on the globe as it is in the sky. And if we wish to know the pole's.altitude we shall consider all possible cases to do it more clearly; and the first case will be with the Sun in the northern hemisphere which means having north declination; and in thi• southern quadrants we shall discuss the other cases. The Sun is in the southern quadrants; it follows from the seventh chapter that we are placed between the Sun and the north pole;
with the dividers we measure the distance from the Sun to the pole, which will be what remains from ninety less the declination; and having marked the Sun on the globe in the above-mentioned manner, I shall draw a circle with the Sun as center, and over the 'part of the angle in the zenith which is obtuse, that is, to the north, and where it will intersect the gIobe's ruerdian, will be the place of the pole; and subtracting this are between the zenith and the pole from nin&ty, we shall obtain the altitude of the pole above the horizon.
